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ABSTRACT

Effects of Jiyutang with Fructus Immaturus Ponciri
on the immune response in the Mouse

This study was done to know the effect of Giyuetang on the inflammatory response, contact hyper-
sensitivity (CH), and rosette forming capacity of spleen cells. The effects of Jiyutang with Fructus
Immaturus Ponciri on the inflammatory response were evaluated by measuring the production of such
reactive oxygen intermediate (ROI) as O; and H,0, in the peritoneal neutrophils and macrophages.

The effects of Jiyutang with Fructus Immaturus Ponciri on the CH were evaluated by checking the
ear swelling response against dinitrofluorobenzene (DNFB).

The administration of Jiyutang with Fructus Immaturus Ponciri on the mouse decreased the amount
of ROl in both neutrophils and macrophages. Jiyutang with Fructus Immaturus Ponciri depressed CH
without affecting the rosette forming capacity of spleen cells. The results of this study showed that
Jiyutang with Fructus Immaturus Ponciri might have anti-inflammatory effects by decreasing the

amounts of ROI in the phagocytes and suppressing the CH, without affecting the rosette-forming capa-
city of spleen cells,
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Drug Name Weight(gr)

##& | Radix Sanguisorbae 112.5
EZ | Radix Soptorae Flaveseentis 300
X% |Rhizoma Rhei 150
#% | Radix Scutellariae 150
%¥ | Rhizoma Coptidis 75
1% | Rhizoma Cnidii 75
H#% | Radix Glycyrrhizae 225
¥ | Fructus Immaturus Ponciri 75

Total Amount 1,162.5

L#¥ S rotary evaporator 2 7t
Og 40°CHA ZaAzR A7 T Hz
FEE 12042 o] B AN Yed
of we} Aste] Abgaigch

rie
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-17-



ity; CH )9l #%& $)sldd DNFB(sigma)
g ggo= Apgsiych aceton ¥} olive oil
€ 4:19 8HE(V/V)I)E &8 & 0.5%
DNFB&d 50uL & 48 F9 79 € 43
T AFe BERAR ZAsn 743 3 o449
ol 0.2% DNFB& 20p¢LE E#pAmol
2zt midte oy ZASAY, F% e
2 mitutoyo engineer’s micrometer< ol
&3l o HHT olr)|F 24413 He zZz}
ZH39 1074 inch® Jelyon, oo w
g2 oS T g8t A&stqch

positive con. —

% Depression = positive con. —

Experiment

> X 100
negative con.

5) Rosette BRMHS R
- 9

FH BA4 YRoE AW BFAYTF (s

heep red blood cell : SRBC) & A& &m
S gt AL Eln e W] AP
ozXE NI T HE] Alsever HH(pH
6.1 & 713t 4CollA ERAAAN 4F o
Well Algslgon riE WIFHYFE A}
£ W A8xdd 273 PBSE 2~3
3 AAHsl] 1x10% cell g g AHAYs
& Argsigioh

(2) Rosette FAM Ze] 23

Rosette @AM ¥ 2H & Bachi"® Zg
el welrd g deME RRde
4¥ T BALB/C AFERH =78 A
3o} BES Z&% ¥ Ficoll-Pague & ol
St 4008 = fAdEE AFA AUtk olEkA

S BAAZ RRAE 3x 1074 MER
FHlg v FAAMEZE AAHs] Al =@

FE FAISl glass wool & AH3kd] 2 me
o] MEFFAE F7ME F 37CAA 30EF
¢ wigstgch 2 F @Y4E 159 HBSS
& AFAA FACl FUdld EFAHL

ojglzgte] FHlE YFATFE 1xX10° cell 2
2§ o] 1x107780] SRBCE &§slo
37CAM 1AIZE St wigsigith

ZAE FAMEL ZFH A7iet ol wg
B HERRAE 4THEAHAM 124178 9
A BEE Fo] 400x HrjFAloRlA gy
sl 370 o]Akel SRBC7F #3® ZAe A
73] ZA s

. EERAUR

1. BaMme] KERE SRy E 4R
HzE .
1) Lucigenin®] ¢l&f §x3 cidd wiy
7o B4 &4
BREN HME Fd7F A tygy) Wy F
o PlAe J¥E EHEY] fste] TAL o

Eg Fos Az 4.5% Brewer’'s modi-
fied thioglycolate medium 3méS H7}vdt
of FAbeled npyd WHFLE HE3 F 19

& lucigenine} 28 CL¢] #%4& Fig.l.
7 ) lucigenino] 9§ T @3 Fe]
ZR8 z-e CPMX10°gog AN gnt
HxFe 22.67 X 10° g9ldl YT A 1.108
X10°, 487 BE 4.932x10%, 447 C
= 7.121x 10° gto g g zEd] Hlstld T
A=A (Fig.1).

2) Luminol o] &8 f=d 38 wydT
o gHE 23

A Bzt 479 oY 98T nxE

Ir

-18—



FEE AHEY] sl 7Y AEFLE FY
¥ AE7 AFAA 4.5% brewer’s modified
thioglycolate medium 3 még Eusle] =
At oY WYrE fE9 3 194 o
Y WEFE 2Ystd luminol o] & &
=" CLe %3e Fig.2. s 2k luminol
o frE® thgd wYFe 2xe CPMX10°
oz Adsgdnl d2Fe 73.75%x10° 3%
olm A¥ZT Ax 1.333x10°, H4¥F B=
9.557X 10°, A¥F CE 8.697x10% o=
25 e vistd A=A Fig.2.).
3) Lucigeninol 28] $x® xa#iky
HEE W

A Fo7} AFe tiAAEe vXEe 9T
< AuEr] Yste 1A} FEL FAE 4
Hz Aol 4.5% Brewer’s modified th-
ioglycolate medium 3méEL E 7o &l F
Alete] A EE F2F F 39% dadx
€ 23 lucigening F7HE CL Z
Ae Fig.3.3 o o8
=¥ Y429 AL CPMX 10502 A
astge vl iz Fe 60.38 x 108 gtelm, A
¥ Av 29.45%x10°%, 48T BE 27.25
X 108, 438 Cx 24.95X10° %o RZF
o 7o) vete JAHAD (Fig.3.).

4) Luminol o] 93] =¥ k&Mizs &
HE AE

A Byt AF e u4H 2ol v 4T
< AHr7] Yl 74N FEL FAF A
¥F M) 4.5 % Brewer’s modified th-
ioglycolate medium 3 mf& E 73 3te] F
Al YA EZTE AESE F 3g94 W2

lucigenin ol

o

~19—-

AEE 225l luminol & F7FE CLY =
AL Fig.49 Zoh luminol o o8 frxm
WAMES £ CPMX 108 gtoz A4t
HHAE 2T 11.58x 10° grojm, AHZ
At 7.549Xx10°, 4¥F BE: 5.973%x10°,
A¥ET Ce 5.349x10° gtoe v% Pz
o vt A=Y (Fig.4).

2. @t BEREN "XEe 9%
AN Fd7l DNFBZzMS] o & HEA

3
%

gl BlAle Y-S LotEr] HAste o
AFH % vg 0.2m8 ZZ 1Az AT

% @z DNFBZal o3 A=4 o
%o Al ge Yzl Hae AYE A
5.76 £ 3.1%C p<0.005), 487 Ct 36.4
+£1.3%(p0.002 #14 UA oA A F

g
o o

‘3 AP BE 15,1 £ 2.7%= dA A=

A%E Bioy fode IR + dAG
(Fig.5.).

3. Rosette BRMiE "X I

Al Toizl g HAFHG Tl i A
T3 g7y HANSAHEFE ¥R 9
8 AHZREH BEE sl BEBRALE &
Ast9e Bl Fig.6.3 2t

tz7e 1054 Zg 10° RFCe & 4.25
+ 3.4 dglgd A48T CE 51.17x1.1%
(p<0.05) 2 SAAUA Svetden, A¥
T A 43.37 £ 2.7°l1 H4¥+ Be 46.01
+1.52 gz vlsle Frke sikloy &
Aye d4gd + A (Fig.6.).



30

259

Chemiluminesence (CPM X 10°%)

Control Sample A Sample B Sample C

Fig. 1 Effect of sample A, sample B and sample C administration on the superoxide
formation. Animals were given orally for 7 days. Murine peritoneal neutrophil
was inducted by thioglycolate injection (3m¢, mouse) during 1 day. Chemilu-
minigenic probe used 10mM of lucigenin (10, 10’-dimethyl-9, 9'-biacridium ;
DBN 2%), detecting superoxide radicals. Murine peritoneal neutrophil (5X 10°
cells,/mé) was stimulated with 5.3uM of phorbol myristate acetate (PMA),
and measurement of lucigenin chemiluminescence carryed out in the lumino-
meter for 60min at 37C incubation. Significant inhibition was shown in
mice treated with sample A, sample B and sample C.

Control . Saline was given oralIy 0.2mf during 7 days.

Sample A : Animal was administered orally Jiyutang with Fiructus Immaturus
poncri 4m9, mouse during 7 days.

Sample B : Animal was administered orally Jiyutang with Fiructus Immaturus
poncri 12mg, mouse during 7 days.

Sample C: Animal was administered orally Jiyutang with Fiructus Immaturus

poncri 40 mg, mouse during 7 days.
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Chemiluminesence (CPMX 108)

Control Sample A Sample B Sample C

Fig. 2 Effect of Sample A, Sample B and Sample C administration on the hydrogen-
peroxide formation. Animals were given orally for 7 days. The component
of administered drugs are same as Fig. 1. Murine peritoneal neutrophil
was inducted by thioglycolate injection (3mf,”mouse) during 1 day. Chemilu-
minigenic probe used 10mM of Luminol (5-amino-2, 3-dihydro 1, 4-phthalazine-
dione), detection hydrogenperoxide. Murine peritoneal neutrophil (5X10°
cells//m¢) was stimulated with 5.3 uM of phorbol myristate acetate (PMA),
and measurement of luminol chemiluminescence carryed out in the luminome-
ter for 60 min at 37C incubation. Significant inhibition was shown in

mice treated with Sample A, Sample B and Sample C.

_21 —



80

Chemiluminesence (CPM X 10°%)

Control Sample A Sample B Sample C

Fig. 3. Effect of Sample A, Sample B and Sample C administration on the superoxide
formation. Animals were given orally for 7 days. The component of administe-
red drugs are same as Fig. 1. Murine peritoneal macrophage was inducted
by thioglycolate injection (3mf mouse) during 3 days. Chemiluminigenic
probe used 10mM of lucigenin (10, 10'-dimethyl-9, 9’-biacridium : DBN 2*),
detecting superoxide rqdicals. Murine peritoneal macrophage 5X10° cells,”mf)
was stimulated with 5.3uM of phorbol myristate acetate (PMA), and measure-
ment- of lucigenin chemiluminescence carryed out in the luminometer for
60 min at 37C incubation. Significant inhibition was shown in mice treated

with Sample A, Sample B and Sample C.
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Fig. 4 Effect of sample A, sample B and sample C administration on the hydrogenpe-
roxide formation. Animals were given orally for 7 days. The component
of administered drugs are same as Fig. 1. Murine peritoneal macrophage
was inducted by thioglycolate injection (3m¢,”mouse) during 3 days. Chemilu-
minigenic probe used 10mM of luminol (5-amino-2, 3-dihydro 1, 4-phthalazine-
dione) detecting hydrogenperoxide. Murine peritoneal macrophage (5X 10°
cells,/m) was stimulated with 5.3uM of phorbol myristate acetate (PMA),
and measurement of luminol chemiluminescence carryed out in the luminome-
ter for 60min at 37C incubation. Significant inhibition was shown in mice
treated with Sample A, Sample B and Sample C.
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Sample A 57.6%3.1
Sample B 15.1+2.7
Sample C * 364%1.3
Depression ration
Control
Only Chall.

Fig. 5 Effect of Sample A, Sample B and Sample C administration(0.2 m{,”mouse)
on contact hypersensitivity response in mice. Normal BALB./c mice were
contact sensitized with 20ul of 0.5 % DNFB in vehicle of 4 : 1=acetone : olive
oil on day 0. All mice were ear challenged on 5 days and ear swelling
was measured 24 hours after. Significant inhibition of the contact hypersensiti-
vity response was achievecd in mice treated with Sample A and Sample
C on 5 days. Data represent the mean depression ratio of ear swelling+ S.E.
**P(0.005. *P<0.05 compared with control.
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10° RFC,/10° Spleen Cell

Control Sample A Sample B Sample C

Fig. 6. Effect of Sample A, Sample B and Sample C administration on apperence
of rosette forming cells (R.F.C.) in mice. Mice were immunized with SRBC
and spleens were assayed for RFC 4 days after immunization. Animals
were given orally Sample A, Sample B and Sample C 7 days before sensitiza-
tion and maintained 7 days after sensitization. The components of administered
drugs are same as Fig. 1. Significant increment of rosette formation was
achieved in mice treated with Sample C. Data rapresent the mean RFCx SE.

*P<0.05 compared - with control.
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